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ABSTRACT. The article discloses the main results of our new investigation 
of Platland tree, a.k.a. Sunland baobab, the largest known African baobab. 
Our recent research was motivated by the three successive splits of 2016 
and 2017, which determined the collapse and demise of the stems that have 
built the main unit of the tree. According to our new findings concerning the 
architecture of large and old baobabs, we established that Platland tree has 
a double closed-ring shaped structure and consists of two units/rings that 
close two separate false cavities. The larger unit was composed of five fused 
stems, out of which four toppled and died, while the fifth stem is already 
broken. The smaller unit, which is still standing, consists of three fused 
stems. We also determined that the larger unit had an age of 800 yr, while 
the smaller unit is 1100 yr old.  
Keywords: AMS radiocarbon dating, Adansonia digitata, tropical trees, ring-
shaped structure, age determination, false cavity.  
INTRODUCTION 
The African baobab (Adansonia digitata L.), which has a natural 
distribution in mainland Africa, is the largest and best-known of the nine 
Adansonia species [1-3]. In 2005, we initiated a long-term research for 
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clarifying several controversial aspects concerning the architecture, growth 
and age of the African baobab. The research is mainly based on our 
methodology which consists of AMS radiocarbon dating of small wood 
samples collected from inner cavities, but also from deep incisions in the 
stems, fractured stems and from the exterior of large baobabs [4-8]. 
According to dating results, all large baobabs are multi-stemmed. Due 
to the special ability of baobabs to produce stems periodically during their life 
cycle, they develop architectures of increasing complexity. Therefore, we focused 
on the investigation of superlative individuals, i.e., very large and potentially 
old baobabs. We documented the open and closed ring-shaped structures, 
which are the most important architectures that enable African baobabs to 
reach old ages and large sizes. We also identified the presence of false cavities, 
which are large natural empty spaces between several fused stems disposed 
in a closed ring-shaped structure, which have never been filled with wood [9-13]. 
The oldest dated A. digitata specimens were found to have ages greater than 
2000 yr [14,15]. Dated growth rings of several African baobab specimens act 
as a proxy climate archive and have been used for past climate reconstruction in 
southern Africa [16,17].  
The Platland tree, a.k.a. Sunland baobab, is or was the biggest 
African baobab and also angiosperm, with a total wood volume of 501 m3 [8]. 
The Platland tree is probably the most promoted and visited African baobab. 
It is widely known especially due to the pub which was established inside its 
largest false cavity. Over the past years, we visited and investigated several 
times this superlative baobab. In our first radiocarbon investigation of a live 
African baobab, we determined the fire history of the Platland tree, by dating 
several new growths layers which covered the original old wood from its cavities. 
These new growth layers were triggered by successive fires inside the cavities 
[7]. In the second investigation, we determined the ages of the two units which 
build the Platland tree [8].  
Here we present new results of the investigation of the Platland tree, 
mainly carried out after the successive splits of 2016 and 2017, which determined 
the collapse and death of its larger unit.  
RESULTS AND DISCUSSION 
The Platland tree and its area. The Platland tree is located on the private 
Sunland Mango Nursery of the former Platland farm, at 10 km from Modjadjiskloof 
and 25 km from Tzaanen, in the Limpopo Province, South Africa. Its GPS 
coordinates are 23º37.259' S, 030º11.888' E and the altitude is 717 m. Mean 
annual rainfall in the area is 802 mm (Modjadjiskloof station). 
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Figure 1. General view of the Platland tree taken from the east: (a) when it was still 
the largest African baobab; (b) after the second split of August 2016;  
(c) after the third split of April 2017. 
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The Platland tree consists of two units I and II, which are both multi-
stemmed (Figure 1a). Its maximum height was 18.9 m, the circumference at 
breast height (cbh; at 1.30 m above ground level) was 34.11 m and the basal 
surface of 67.9 m2 corresponded to a formal diametre of 9.30 m. The overall 
wood volume was 501 m3, out of which 364 m3 for unit I and 137 m3 for unit II. 
The horizontal canopy dimensions are 37.7 x 32.4 m [8].  
The Platland tree has a double closed ring-shaped structure with two 
false cavities. The two units that build the tree correspond each to a closed 
ring. The two rings/units are connected by a fused section, which covers a 
shared cbh of 4.10 m and has a maximum height of 2.20 m. The two false 
cavities are connected by a small opening.  
The cavity inside the larger unit I has a maximum length of 4.60 m, a 
width of 4.81 m, a height of 4.88 m and a basal surface of 15.9 m2. The false 
cavity inside the smaller unit II has the linear dimensions of 1.67 x 2.50 x 2.47 m 
and a basal surface of 2.8 m2. 
Unfortunately, the larger unit I of Platland tree split three times, in May 
2016, August 2016 and April 2017. Four of its five stems toppled and died. The 
fifth stem which is broken will also collapse soon (Figure 1b and 1c). The 
stems of the larger unit I were partially rotten. It is still uncertain whether the 
smaller unit II, composed of three stems, which was hit during the third split, 
will survive or not. 
Wood samples. Five wood samples (labelled 11-15) were collected 
from two fallen stems of unit I. Other two samples (labelled 21 and 22) were 
collected from the walls of the false cavity inside unit II.  
A number of seven small pieces/segments, of the length of 0.001 m 
each, were extracted from the samples 11-15 and from the deepest ends of 
samples 21 and 22.  
AMS results and calibrated ages. Radiocarbon dates of the seven 
segments are listed in Table 1. Radiocarbon dates and errors were rounded to 
the nearest year. The radiocarbon dates are expressed in 14C yr BP (radiocarbon 
years before present, i.e., before the reference year AD 1950). 
Calibrated (cal) ages, expressed in calendar years, are also displayed 
in Table 1. The 1-σ probability distribution was selected to derive calibrated 
age ranges. For four sample segments the 1-σ distribution is consistent with 
only one range of calendar years. For the other three sample segments, the 
1-σ distribution is consistent with two or three ranges of calendar years. For 
these three segments, the confidence interval of one range is considerably 
greater than that of the other(s); therefore, it was selected as the cal AD 
range of the segment for the purpose of this discussion. For obtaining single 
calendar age values of sample segments, we derived a mean age of each 
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segment from the selected range (marked in bold). Calendar ages of segments 
represent the difference between AD 2017 and the mean value of the selected 
range, with the corresponding error. Calendar ages and errors were rounded 
to the nearest 5 yr. 
Table 1. AMS Radiocarbon dating results and calibrated calendar ages of 
samples/segments collected from the Platland tree. 
Sample  
(Segment) 
Depth1 
[height2] 
(10-2 m) 
Radiocarbon date
[error] 
(14C yr BP) 
Cal AD range 
1-σ 
[confidence interval] 
Sample age 
[error] 
(cal yr) 
11 - 665 [± 23] 1314-1358 [54.4%]
1380-1391 [13.8%] 
680 [± 20] 
12 - 765 [± 18] 1276-1294 [68.2%] 730 [± 10] 
13 - 546 [± 19] 1413-1434 [68.2%] 595 [± 10] 
14 - 728 [± 16] 1282-1302 [52.3%]
1365-1375 [15.9%]
725 [± 10] 
15 - 785 [± 18] 1266-1288 [68.2%] 740 [± 10] 
21 35 
 [135] 
914 [± 25] 1160-1208 [68.2%] 835 [± 25] 
22 42 
[160] 
978 [± 14] 1046-1089 [41.0%]
1109-1120 [7.9%] 
1130-1151 [19.3%]
950 [± 20] 
1 Depth in the wood from the sampling point. 
2 Height above ground level. 
Dating results of samples (segments). The five sample segments 11-15 
originate from relatively central positions of two fallen and broken stems of unit I, 
namely from different heights (4.3–10.5 m), i.e., distances from their original 
base. Their radiocarbon dates between 546 ± 19 and 785 ± 18 BP correspond 
to calibrated ages of 595 ± 10 and 740 ± 10 calendar yr. Other samples 
collected from areas around the circumference of the two fallen stems, in direction 
of the cavity and in the opposite direction toward the outer part/exterior were 
also dated and found to be greater than Modern (> Modern). In such cases, 
the dated wood is very young, being formed after AD 1950. The two sample 
segments 21 and 22, which represent the deepest end of the two samples 
collected from the walls of the false cavity inside unit II, had radiocarbon dates of 
914 ± 25 and 978 ± 14 BP. These values correspond to calibrated ages of 
835 ± 25 and 950 ± 20 calendar yr. 
Architecture of the Platland tree. The Platland tree was composed of 
two interconnected units, which were both multi-stemmed. Each unit, which 
has a false cavity inside, exhibits a closed ring-shaped structure. Thus, the 
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Platland tree has a double closed ring-shaped structure with two distinct false 
cavities that communicate via a small opening. The largest unit I was composed 
of five perfectly fused stems, that collapsed one after another during the three 
successive splits. The still standing smaller unit II consists of three fused stems. 
Ages of the two units of Platland tree. The ages of the five samples 
11-15 extracted from two toppled and broken stems of unit I, that were partially 
rotten, were between 595 and 740 yr. The oldest samples originate from areas 
close to the presumptive pith (at the respective height) for stems which belong 
to a closed-ring shaped structure. We consider that the age of the oldest part 
of unit I must have been close to 800 yr. 
The oldest dated sample segment corresponds to the deepest end of 
sample 22, which was collected from the inner cavity walls inside unit II. This 
segment that correspond to a depth of 0.42 m in the wood from the sampling 
point, was 950 yr old. By considering that the width of the cavity walls in this 
area is 1.20 m and also the age sequences of stems which belong to a ring-
shaped structure, we estimate that the age of unit II is around 1100 yr.  
These ages of the two units of Platland tree are very close to the age 
values proposed by us in a previous research, in which we also discussed a 
possible scenario for explaining why the smaller unit II is considerably older 
than the larger unit I [8].   
CONCLUSIONS 
The research presents the results of the final investigation of the 
largest known African baobab, namely the Platland tree, a.k.a. Sunland baobab, 
located in the Limpopo province, South Africa. This new research, which was 
mainly based on AMS (accelerator mass spectrometry) radiocarbon dating, 
aimed to establish the true architecture and age of the baobab. We determined 
that the Platland tree has a double closed ring-shaped structure and consists 
of two units/rings with two distinct false cavities inside.  
The larger unit/ring was composed of five fused stems, while the 
smaller unit/ring consists of three fused stems. In 2016 and 2017, the larger 
unit split three times, so that four stems toppled and died. According to the new 
dating results, the larger unit was 800 yr old, while the still standing smaller 
unit has an age of 1100 yr. 
The death of the majority of the oldest and largest African baobabs, 
which were all located in southern Africa, over the past years, is an event of 
an unprecedented gravity. The fact that these demises were not caused by 
an epidemic suggests that they were engendered by significant modifications of 
the climate conditions, which affect especially southern Africa. The devastating 
drought over the past years in southern Africa was determined mainly by the 
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intensification of El Niño, which warms the waters in the equatorial Pacific and can 
lead to unusually heavy rains in some parts of the world and drought elsewhere. 
The Platland tree might be the latest victim of these climate modifications. 
EXPERIMENTAL SECTION 
Sample collection. The five wood samples 11-15, which originate from 
unit I, were extracted with a sharp instrument from central areas of two fallen 
and broken stems, which were partially decayed. The other two samples 21 
and 22 were collected by using a Haglöf CH 800 increment borer (0.80 m long, 
0.0054 m inner diametre) from the walls of the cavity inside unit II. A number of 
seven tiny pieces/segments of the length of 0.001 m were extracted from 
each wood sample. The segments were processed and investigated by 
AMS radiocarbon dating. 
Sample preparation. The standard acid-base-acid pretreatment method 
was used for removing soluble and mobile organic components. The pretreated 
samples were combusted to CO2 by using the closed tube combustion 
method [18]. Then, CO2 was reduced to graphite on iron catalyst, under hydrogen 
atmosphere [19]. Finally, the resulting graphite samples were analysed by AMS. 
AMS measurements. AMS radiocarbon measurements were performed 
at the NOSAMS Facility of the Woods Hole Oceanographic Institution (Woods 
Hole, MA, U.S.A.) by using the Pelletron ® Tandem 500 kV AMS system. The 
obtained fraction modern values, corrected for isotope fractionation with the 
normalized δ13C value of -25 0/00, were ultimately converted to a radiocarbon 
date.  
Calibration. Radiocarbon dates were converted into calendar ages 
with OxCal v4.2 for Windows [20], using the SHCal13 atmospheric set [21]. 
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